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peripheral side of the cylinder. An outer peripheral surface
of the annular fixing part 1s provided with a first region that
abuts against an iner peripheral surface of the cylinder and
a second region that 1s disposed closer to a bottom side of the
cylinder than the first region 1n a piston axial direction. The
outer diameter of the first region 1s larger than the inner
diameter of the region of the inner peripheral surface of the
cylinder that faces the second region.
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1
DISC BRAKE AND PISTON BOOT

TECHNICAL FIELD

The present invention relates to a disc brake and a piston
boot.

Priority 1s claimed on Japanese Patent Application No.
2017-227825 filed on Nov. 28, 2017, the content of which 1s

incorporated herein by reference.

BACKGROUND ART

In a disc brake, there 1s a case where a piston boot 1s
provided between a piston and an opening end of a cylinder
hole (for example, refer to Patent Literature 1).

CITATION LIST

Patent Literature
[Patent Literature 1]

Japanese Unexamined Patent Application, First Publication
No. H7-224934

SUMMARY OF INVENTION

Technical Problem

It 1s desired to suppress erroncous assembling of the
piston boot.

The present invention provides a disc brake and a piston
boot that 1s capable of suppressing erroneous assembling of
a piston boot.

Solution to Problem

According to a first aspect of the present invention, a disc
brake includes a piston boot. The piston boot has an annular
fixing part that 1s formed on one end side of the stretchable
part and abuts against an inner peripheral side of the
cylinder. An outer peripheral surface of the annular fixing
part 1s provided with a first region that abuts against an inner
peripheral surface of the cylinder, and a second region that
1s disposed closer to a bottom side of the cylinder than the
first region 1n a piston axial direction. An outer diameter of
the first region 1s larger than an mner diameter of a region
of the iner peripheral surface of the cylinder that faces the
second region.

According to a second aspect of the present invention, the
piston boot has an annular fixing part that 1s formed on one
end side of the stretchable part and fitted to the stepped part
of the cylinder opening of the caliper. The fixing part has an
outer peripheral surface that abuts against an inner periph-
cral surface of the stepped part, an annular facing lateral
surface that abuts against an annular wall surface of the
stepped part, and an opposite lateral surface that 1s located
opposite to the facing lateral surface in a piston axial
direction and on which a base end of the stretchable part 1s
provided. An outer diameter of the outer peripheral surface
on the opposite lateral surface side i1s larger than an outer
diameter of the outer peripheral surface on the facing lateral
surface side.
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2

Advantageous Elflects of Invention

According to the above-described disc brake and piston
boot, 1t 1s possible to suppress the erroneous assembling of
the piston boot.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a cross-sectional view illustrating a disc brake
according to a first embodiment of the present invention.

FIG. 2 1s a plan view 1llustrating the disc brake according
to the first embodiment of the present invention.

FIG. 3 1s a front view illustrating a piston boot of the disc
brake according to the first embodiment of the present
invention.

FIG. 4 1s a cross-sectional view taken along line IV-1V of
FIG. 3.

FIG. 5 1s a partial cross-sectional view illustrating a
normally assembled state of the piston boot of the disc brake
according to the first embodiment of the present invention.

FIG. 6 1s a partial cross-sectional view illustrating an
erroneously assembled state of the piston boot of the disc
brake according to the first embodiment of the present
invention.

FIG. 7 1s a partial cross-sectional view 1illustrating a
normally assembled state of a piston boot of a disc brake
according to a second embodiment of the present invention.

FIG. 8 1s a partial cross-sectional view illustrating an
erroneously assembled state of the piston boot of the disc

brake according to the second embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

First Embodiment

A first embodiment will be described below with refer-
ence to FIGS. 1 to 6.

FIGS. 1 and 2 illustrate a disc brake 10 according to the
first embodiment. The disc brake 10 applies a braking force
to a vehicle such as an automobile, and 1s specifically used
for braking a four-wheeled automobile. The disc brake 10
brakes the vehicle by stopping the rotation of a disc 11 that
rotates together with wheels (not illustrated). Hereinafter,
the direction of a center axis of the disc 11 1s referred to as
a disc axial direction, a radial direction of the disc 11 1s
referred to as a disc radial direction, and a circumierential
direction (rotational direction) of the disc 1s referred to as a
disc circumierential direction.

The disc brake 10 includes a carrier 12, a pair of pads 13,
14 1llustrated 1n FI1G. 1, a caliper 15, and a pair of pin boots
16 1llustrated 1n FIG. 2. The carrier 12 1s disposed to straddle
an outer peripheral side of the disc 11 and is fixed to a
non-rotating part of the vehicle. The pair of pads 13 and 14
illustrated in FIG. 1 are disposed on both sides of the disc 11
and supported on the carrier 12 so as to be movable 1n the
disc axial direction. The pair of pads 13 and 14 faces both
surfaces of the disc 11, respectively. The caliper 15 1s
supported on the carrier 12 so as to be movable 1n the disc
axial direction. The caliper 15 sandwiches the pair of pads
13 and 14 and presses the pads against both surfaces of the
disc 11.

The caliper 15 has a caliper body 20, a piston 21, a piston
seal 22, a piston boot 23, and a pair of slide pins 24
illustrated 1n FIG. 2.

The caliper body 20 1s formed by machining a metal
material integrally molded by casting. As illustrated 1n FIG.
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1, the caliper body 20 has a cylinder 26 disposed to face one
side of the disc 11 in the disc axial direction, a bridge part
277 extending from the outside of the cylinder 26 1n the disc
radial direction so as to straddle an outer periphery of the
disc 11, a claw part 28 extending inward 1n the disc radial 5
direction from the side of the bridge part 27 opposite to the
cylinder 26 and disposed to face the other side of the disc 11

in the disc axial direction, and a pair of arm parts 29
(1llustrated 1n FIG. 2) extending from the cylinder 26 to both
sides 1n the disc circumierential direction. The caliper body 10
20 1s movably supported on the carrier 12 by slide pins 24
attached to the pair of arm parts 29. The pair of pin boots 16
cover portions of the slide pin 24 that come into sliding
contact with the carrier 12.

As 1llustrated 1n FIG. 1, the cylinder 26 1s formed with a 15
bore 35 of which one end opens toward the claw part 28 and
which 1s recessed toward a side opposite to the disc 11 1n the
disc axial direction. The cylinder 26 1s provided with the
bores 35 at a plurality of, specifically, two locations (only
one location 1s illustrated 1n FIG. 1 because FIG. 1 shows a 20
cross-sectional view). Those bores 35 have the same shape.
The bores 35 are provided side by side 1n the disc circum-
terential direction such that the positions thereof 1n the disc
axial direction and the disc radial direction are aligned and
the positions thereot 1n the disc circumierential direction are 25
shifted.

The cylinder 26 has a cylinder bottom part 39 and a
cylinder barrel part 42 by forming the plurality of bores 35
opening toward the claw part 28 side. The cylinder bottom
part 39 1s provided on a side opposite to the claw part 28. 30
The cylinder bottom part 39 includes inner bottoms 38 of the
plurality of bores 35. The cylinder barrel part 42 extends
from the cylinder bottom part 39 toward the claw part 28.
The cylinder barrel part 42 includes respective mner walls
41 of the plurality of bores 35. Each bore 35 has an opening 35
43 on the side of the mner wall 41 opposite to the cylinder
bottom part 39. The opening 43 1s also an opening of the
cylinder 26. The cylinder bottom part 39 side of the cylinder
26 1s referred to as a cylinder bottom part side. The opening
43 side of the cylinder 26 1s referred to as a cylinder opening 40
side.

The piston 21 1s fitted 1nto each of the bores 35 so as to
be slidable 1n the disc axial direction. An inner wall inner
peripheral surface 50, which 1s an inner peripheral surface of
the mner wall 41 of the cylinder 26, has a gmde inner 45
peripheral surface 51 that 1s a cylindrical surface having a
constant inner diameter over the entire length and guides the
movement of the piston 21. A center axis of the guide inner
peripheral surface 51 i1s a center axis of the bore 335. The
center axis 1s referred to as a bore axis. Additionally, a 50
direction perpendicular to the center axis is referred to as a
bore radial direction. A circumierential direction about the
center axis 1s referred to as a bore circumierential direction.

The 1nner wall 41 of the bore 35 has an annular large-
diameter groove 52, which 1s recessed further outward 1n the 55
bore radial direction than the guide inner peripheral surface
51, closer the cylinder bottom part side than the guide inner
peripheral surface 51. The large-diameter groove 52 has an
annular shape centered on the bore axis. The groove bottom
diameter of the large-diameter groove 52 1s larger than the 60
guide mner peripheral surface 51.

The mner wall 41 of the bore 35 has an annular seal
groove 35, which 1s recessed further outward in the bore
radial direction than the guide inner peripheral surface 31, at
an intermediate position of the guide inner peripheral sur- 65
tace 51 on the cylinder opening side. The seal groove 53 1s
an annular groove that 1s centered on the bore axis and 1s

4

provided on the inner wall 41 of the bore 35 so as to be
recessed from the guide inner peripheral surface 51. The
groove bottom diameter of the seal groove 55 1s larger than
the guide inner peripheral surface 51.

An annular stepped part 60, which 1s recessed further
outward in the bore radial direction than the guide inner
peripheral surface 31, 1s formed closer to the cylinder
opening side than the seal groove 55 on the inner wall 41 of
the bore 35. The stepped part 60 has an annular stepped part
wall surface 61 (wall surface) and an annular stepped part
iner peripheral surface 62 (inner peripheral surface of the
stepped part). The stepped part wall surface 61 and the
stepped part mnner peripheral surface 62 configures the inner
wall 1nner peripheral surtace 50 of the inner wall 41. The
stepped part wall surface 61 1s formed of a flat surface that
spreads radially outward perpendicularly to the bore axis
from an end edge of the guide 1nner peripheral surface 51 on
the cylinder opening side. The stepped part inner peripheral
surface 62 has a substantially cylindrical surface shape
extending from an outer peripheral edge of the stepped part
wall surface 61 in the bore radial direction toward the
cylinder opening side.

The stepped part wall surface 61 1s provided on the
cylinder bottom part 39 side of the cylinder 26 in the stepped
part 60.

The stepped part 60, and the stepped part wall surface 61
and the stepped part inner peripheral surface 62 provided on
the stepped part 60 each have an annular shape centered on
the bore axis. In the stepped part 60, the mner diameter of
the stepped part inner peripheral surface 62 1s larger than
that of the guide inner peripheral surface 51. The stepped
part 60 configures an inner peripheral side of the cylinder 26.
The stepped part wall surface 61 and the stepped part inner
peripheral surface 62 configures a portion of the inner wall
inner peripheral surface 50 of the cylinder 26. An end of the
stepped part 60 opposite to the cylinder bottom part 39 1s the
opening 43 of the cylinder 26, that 1s, the bore 35. Hence, the
annular stepped part 60 1s formed on the opening 43 side of
the bore 35.

The large-diameter groove 52 and the nner bottom 38
connected to the large-diameter groove 52 are cast when the
matenial of the caliper body 20 1s cast. The guide inner
peripheral surface 51, the seal groove 35, and the stepped
part 60 are formed by performing cutting work on the
material of the caliper body 20.

A pipe hole (not illustrated), which penetrates 1n the bore
axial direction, 1s formed 1n the cylinder bottom part 39 so
as to open imto the bore 35. The pipe hole i1s formed by
performing cutting work on the material of the caliper body
20. A brake pipe (not illustrated) 1s connected to the pipe
hole.

The piston 21 includes a disc-shaped piston bottom part
71 and a cylindrical piston barrel part 72. The piston 21 1s
formed 1n a bottomed tubular shape in which an end of the
piston barrel part 72 opposite to the piston bottom part 71
opens. The piston barrel part 72 has an outer diameter
surface 74 configured of a cylindrical surface. A center axis
of the outer diameter surface 74 1s a center axis of the piston
21. The center axis 1s referred to as a piston axis. Addition-
ally, a direction perpendicular to the center axis 1s referred
to as a piston radial direction. A circumierential direction
about the center axis 1s referred to as a piston circumierential
direction. An annular fitting groove 735, which 1s recessed
turther inward 1n the piston radial direction than the outer
diameter surface 74 configured of a cylindrical surface, 1s
formed over the entire periphery in the piston circumieren-
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tial direction on a tip side of the piston barrel part 72
opposite to the piston bottom part 71 i1n the piston axial
direction.

The piston 21 1s accommodated 1n the bore 35 such that
the piston bottom part 71 1s located on the cylinder bottom
part side within the bore 335. In this state, the tip of the piston
21 on the claw part 28 side protrudes further toward the claw
part 28 from the bore 35. In other words, the cylinder 26 of
the caliper body 20 has the bore 35 that movably accom-
modates the piston 21 and has one end opens to allow the
piston 21 to protrude from the tip thereotf. The fitting groove
75 1s formed on the tip side of the piston 21 that protrudes
turther than the guide inner peripheral surface 51 of the bore
35.

The piston seal 22 1s made of an elastic material, specifi-
cally, made of rubber. The piston seal 22 1s fitted into the seal
groove 55 of the bore 35 with an interference. The piston 21
1s fitted to an iner peripheral side of the piston seal 22 with
an 1nterference. The piston seal 22 1s elastically deformed 1n
the radial direction so as to closely adhere to the outer
diameter surface 74 of the piston 21 and the seal groove 535
to seal a gap between the bore 35 of the cylinder 26 and the
piston 21. Additionally, the piston seal 22 supports the outer
diameter surface 74 of the piston 21 with the guide 1nner
peripheral surface 51 of the bore 35 so as to be movable in
the bore axial direction. The piston seal 22 forms a hydraulic
chamber 78 with the bore 35 and the piston 21. The supply
and discharge of a brake fluid to and from the hydraulic
chamber 78 are performed via the brake pipe connected to
the pipe hole (not illustrated).

The piston boot 23 1s a stretchable tubular body. The
piston boot 23 includes a bellows-like stretchable part 81, an
annular fixing part 82 formed on one end side of the
stretchable part 81, and an annular fitting part 83 formed on
the other end side of the stretchable part 81. In the piston
boot 23, the fixing part 82 at one end 1s fitted and fixed to
the stepped part 60 of the cylinder 26, and the fitting part 83
at the other end 1s fitted and fixed to the fitting groove 75 of
the piston 21. In that case, the fixing part 82 abuts against
both the stepped part wall surface 61 and the stepped part
inner peripheral surface 62 of the stepped part 60 that
configure the inner peripheral side of the cylinder 26.

The piston boot 23 covers a portion of the outer diameter
surface 74 of the piston 21 that protrudes from the guide
inner peripheral surface 51 closer to the piston bottom part
71 side than the fitting groove 75. The stretchable part 81
expands and contracts with the movement of the piston 21
with respect to the bore 35. In other words, the piston boot
23 1s disposed between the fitting groove 75 on the tip side
of the piston 21 and the stepped part 60 on the opening 43
side of the cylinder 26 and has the stretchable part 81
capable of expanding and contracting with the movement of
the piston 21. Moreover, 1 other words, the piston boot 23
1s disposed between the tip side of the piston 21 provided on
the caliper 135 of the disc brake 10 and the stepped part 60
formed 1n the opening 43 of the cylinder 26 of the caliper 15.
In the piston boot 23, the annular fixing part 82 that fits into
the stepped part 60 1s formed on one end side of the
stretchable part 81.

In the disc brake 10, when the brake pedal (not 1llustrated)
1s operated, the brake fluid 1s introduced 1nto the hydraulic
chamber 78 via the brake pipe (not illustrated) coupled to the
pipe hole (not illustrated). Then, brake fluid pressure acts on
the piston bottom part 71 of the piston 21 1n a direction away
from the cylinder bottom part 39. As a result, the piston 21
advances toward the disc 11 with respect to the bore 35 and
presses the pad 13 disposed between the piston 21 and the
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disc 11 toward the disc 11. Accordingly, the pad 13 moves
and comes 1nto contact with the disc 11. When the piston 21
advances toward the disc 11 with respect to the bore 35 1n
this way, the inner peripheral side of the piston seal 22 1s
clastically deformed so as to integrally move a contact
portion of the piston seal 22 accommodated in the seal
groove 55 by {riction.

Additionally, the caliper body 20 slides on the pair of slide
pins 24 with respect to the carrier 12 by a reaction force of
the pressing force of the pad 13 against the disc 11, and the
claw part 28 presses the pad 14, which 1s disposed between
the claw part 28 and the disc 11, toward the disc 11.
Accordingly, the pad 14 comes 1nto contact with the disc 11.
In this way, the caliper 15 sandwiches the pair of pads 13 and
14 with the piston 21 and the claw part 28 from both sides
by the operation of the piston 21 and presses the pair of pads
13 and 14 against both surfaces of the disc 11. As a result,
the caliper 15 applies a frictional resistance to the disc 11 to
generate a braking force. The piston 21 presses the pads 13
and 14 on both sides against the disc 11 by the brake tluid
pressure.

If the brake pedal (not illustrated) 1s released from this
state, the hydraulic pressure of the hydraulic chamber 78
decreases, and the force, which had caused the piston seal 22
to elastically deform as described above, applied by the

piston 21 to the piston seal 22 decreases. Then, the piston
seal 22 returns from the deformed state due to 1ts own
clasticity. In that case, a so-called rollback, in which the
piston 21 1s retracted to the cylinder bottom part side by
friction, 1s performed to form a gap between the piston 21
and the pad 13. Then, due to the vibration of the disc 11, the
pads 13 and 14 and the claw part 28 move 1n the direction
away from the disc 11 1n the disc axial direction.

As 1llustrated 1 FIG. 3, the piston boot 23 is provided
with the fixing part 82 so as to surround a radially outer
periphery of the annular fitting part 83. The stretchable part
81 1s provided between the fitting part 83 and the fixing part
82. In a state where the fitting part 83 and the fixing part 82
are coaxially disposed, as illustrated 1n FIG. 4, the stretch-
able part 81 extends from one end edge of the fitting part 83
in the axial direction. The stretchable part 81 extends from
an end edge of the fixing part 82 on the opposite side 1n the
axial direction from the extending position from the fitting
part 83. In other words, the fitting part 83 and the fixing part
82 are disposed such that respective coupling positions of
the stretchable part 81 are on the opposite sides 1n the axial
direction.

The stretchable part 81 extends obliquely from one end
side and the mner peripheral side 1n the axial direction of the
fixing part 82 to one side in the axial direction and radially
inward so as to be away from the fixing part 82, 1s folded
back 1n the axial direction to extend obliquely to the other
side 1n the axial direction and radially inward, 1s folded back
in the axial direction to extend obliquely to one side 1n the
axial direction and radially inward, and 1s folded back in the
axial direction to extend obliquely to the other side 1n the
axial direction and radially inward. Then, the stretchable
part 81 1s connected to the other end side of the fitting part
83 in the axial direction and the inner peripheral side thereof.

In the piston boot 23, the fitting part 83 and the stretchable
part 81 are made of an elastic material, specifically, rubber.
The fixing part 82 has an elastic part 91 made of rubber and
a reinforcing part 92 made of metal. The fixing part 82
includes an iner peripheral surface 101, a back lateral
surface 102 (facing lateral surface), an opeming-side lateral
surface 103 (opposite lateral surface), an outer peripheral
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surface 104, a roundly chamiered part 106, and a roundly
chamifered part 107, and a roundly chamifered part 108.

The mnmer peripheral surface 101 i1s configured of a
cylindrical surface. The back lateral surface 102 1s config-
ured of an annular flat surface that spreads radially outward
from one side 1n the axial direction of the inner peripheral
surface 101 so as to be perpendicular to the axial direction
of the mner peripheral surface 101. The opening-side lateral
surface 103 1s configured of an annular flat surface that
spreads radially outward from the other side in the axial
direction of the mnner peripheral surface 101 so as to be
perpendicular to the axial direction of the inner peripheral
surface 101. The outer peripheral surface 104 extends so as
to connect the outer peripheral sides of the back lateral
surface 102 and the opening-side lateral surface 103 to each
other.

The roundly chamiered part 106 1s provided between the
inner peripheral surface 101 and the back lateral surface 102.
The cross-sectional shape of the roundly chamiered part 106
on a plane including a center axis of the mner peripheral
surface 101 1s an arc shape having a center on the mnner side
of the fixing part 82. The roundly chamifered part 107 is
provided between the outer peripheral surface 104 and the
back lateral surtace 102. The sectional shape of the roundly
chamiered part 107 on the plane including the center axis of
the mner peripheral surface 101 1s an arc shape having a
center on the mner side of the fixing part 82. The roundly
chamifered part 108 1s provided between the outer peripheral
surface 104 and the opening-side lateral surface 103. The
sectional shape of the roundly chamifered part 108 on the
plane including the center axis of the inner peripheral
surface 101 1s an arc shape having a center on the inner side
of the fixing part 82.

The stretchable part 81 extends from between the inner
peripheral surface 101 and the opening-side lateral surface
103. Hence, in the piston boot 23, the stretchable part 81
extends from the opening-side lateral surface 103 of the
fixing part 82 opposite to the back lateral surface 102. In
other words, the fixing part 82 has the opening-side lateral
surface 103 that 1s located opposite to the back lateral
surface 102 1n the piston axial direction and on which a base
end of the stretchable part 81 1s provided. The inner periph-
eral surface 101, the back lateral surface 102, the opening-
side lateral surtace 103, the outer peripheral surtace 104, and
the roundly chamiered parts 106 to 108 have the coinciding
center axes and are all formed 1n the elastic part 91. The
center axis of the reinforcing part 92 also coincides with
these center axes. These center axes are the center axes of
the fixing part 82.

The elastic part 91 of the fixing part 82 1s formed with a
recess 111 that 1s recessed in the axial direction from the
back lateral surface 102. A plurality of the recess 111 are
tformed at equal intervals 1n the circumierential direction of
the fixing part 82. One end surface of the reinforcing part 92
in the axial direction 1s disposed at the bottom position of
cach recess 111. The piston boot 23 1s integrally molded by
disposing the metal reinforcing part 92 within a mold and
pouring rubber into the mold. The plurality of recesses 111
are portions formed by protrusions provided on the mold 1n
order to support the reinforcing part 92.

The outer peripheral surface 104 includes a smaller outer
diameter region 115 (second region), an enlarged outer
diameter region 116 (enlarged diameter region), and a larger
outer diameter region 117 (first region) in order from the
back lateral surface 102 side 1n the axial direction.

The smaller outer diameter region 115 1s configured of a
cylindrical surface that extends 1n a direction opposite to the
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back lateral surface 102 from the other end edge of the
roundly chamifered part 107 connected to the back lateral
surface 102 on one end side. The enlarged outer diameter
region 116 gradually increases in diameter as being away
from the smaller outer diameter region 115 in the axial
direction, and thereafter gradually decreases in diameter.
The larger outer diameter region 117 1s configured of a
cylindrical surface that extends 1n a direction opposite to the
smaller outer diameter region 115 from an end edge of the
enlarged outer diameter region 116 opposite to the smaller
outer diameter region 115.

The larger outer diameter region 117 1s connected to the
other end edge of the roundly chamfered part 108 connected
to the opening-side lateral surface 103 on one end side. The
enlarged outer diameter region 116 1s located between the
smaller outer diameter region 115 and the larger outer
diameter region 117, and has a shape that bulges further
radially outward than the smaller outer diameter region 1135
and the larger outer diameter region 117.

The smaller outer diameter region 1135 and the larger outer
diameter region 117 are cylindrical surfaces coaxial with the
inner peripheral surface 101, and the larger outer diameter
region 117 has a larger diameter than the smaller outer
diameter region 115. Additionally, the larger outer diameter
region 117 has a longer axial length than the smaller outer
diameter region 115.

In the outer peripheral surface 104, the outer diameter of
the larger outer diameter region 117 on the opening-side
lateral surface 103 side 1s larger than the outer diameter of
the smaller outer diameter region 115 on the back lateral
surface 102 side. Additionally, the piston boot 23 has the
enlarged outer diameter region 116 having a larger outer
diameter than any of the smaller outer diameter region 115
and the larger outer diameter region 117, between the
smaller outer diameter region 115 and the larger outer
diameter region 117. The enlarged outer diameter region 116
1s a surface ol an annular protrusion 121 that bulges further
radially outward than the smaller outer diameter region 1135
and the larger outer diameter region 117. The annular
protrusion 121 1s formed at an intermediate part of the outer
peripheral surface 104 in the piston axial direction. The
outer diameter of the annular protrusion 121 1s larger than
the outer diameter of the smaller outer diameter region 115
of the outer peripheral surface 104 on the back lateral
surface 102 side and the outer diameter of the larger outer
diameter region 117 on the opening-side lateral surface 103
side.

The enlarged outer diameter region 116 has a cross-
sectional shape 1n a plane including the center axis of the
fixing part 82 and has an arc shape having the center O closer
to on the center axis of the fixing part 82 than the enlarged
outer diameter region 116. The center O of the arc of the
enlarged outer diameter region 116 1s shifted toward the
opening-side lateral surface 103 with respect to a central
position between the back lateral surface 102 and the
opening-side lateral surface 103. The center O of the arc
causes a largest outer diameter part 122, which has the
largest outer diameter of the enlarged outer diameter region
116, to coincide with the axial position of the fixing part 82.
Hence, the largest outer diameter part 122 of the annular
protrusion 121 1s also shifted toward the opening-side lateral
surface 103 side with respect to the central position between
the back lateral surface 102 of the fixing part 82 and the
opening-side lateral surface 103 opposite to the back lateral
surface 102.

As 1llustrated 1n FIG. 3, the stepped part inner peripheral
surface 62 of the stepped part 60, which configures the inner
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wall inner peripheral surface 50 of the cylinder 26, includes
a back tapered surface 131, a smaller inner diameter region
132 (a region facing the second region, a fourth region), an
enlarged inner diameter region 133, a larger inner diameter
region 134 (third region), an opening-side tapered surface
135, and an opening-side region 136 i1n order from the
stepped part wall surface 61 side.

The back tapered surface 131 1s configured of a tapered
surface that extends from a larger-diameter-side peripheral
edge of the stepped part wall surface 61 toward the cylinder
opening side such that the diameter increases toward the
cylinder opening side. The smaller inner diameter region
132 1s configured of a cylindrical surface that extends 1n a
direction away from the stepped part wall surtface 61 from an
end edge of the back tapered surface 131 opposite to the
stepped part wall surtface 61. The diameter of the enlarged
iner diameter region 133 gradually increases as being away
from the smaller mner diameter region 132 in the axial
direction, and thereafter gradually decreases. The larger
inner diameter region 134 1s configured of a cylindrical
surface that extends 1n the direction opposite to the smaller
inner diameter region 132 from an end edge of the enlarged
inner diameter region 133 opposite to the smaller mner
diameter region 132. The enlarged inner diameter region 133
1s located between the smaller inner diameter region 132 and
the larger inner diameter region 134 and has a shape that 1s
recessed further radially outward than the smaller inner
diameter region 132 and the larger inner diameter region
134.

The opeming-side tapered surface 135 1s configured of a
tapered surface that extends in a direction opposite to the
enlarged inner diameter region 133 from an end edge of the
larger mner diameter region 134 opposite to the enlarged
inner diameter region 133 so as to have a larger diameter as
being closer to a side opposite to the enlarged inner diameter
region 133. The opeming-side region 136 1s configured of a
cylindrical surface that extends 1n a direction opposite to the
larger inner diameter region 134 from an end edge of the
opening-side tapered surface 135 opposite to the larger inner
diameter region 134. An end of the opening-side region 136
opposite to the opening-side tapered surface 135 i1s an
opening 43.

The smaller inner diameter region 132, the larger inner
diameter region 134, and the opening-side region 136 are
coaxial cylindrical surfaces. The inner diameter of the larger
inner diameter region 134 1s larger than that of the smaller
inner diameter region 132. Additionally, the mner diameter
of the opening-side region 136 1s larger than that of the
larger inner diameter region 134. Additionally, the axial
length of the larger inner diameter region 134 1s longer than
that of the smaller inner diameter region 132.

Hence, 1n the stepped part inner peripheral surface 62, the
inner diameter of the larger mmner diameter region 134
opposite to the stepped part wall surface 61 1s larger than the
inner diameter of the smaller inner diameter region 132 on
the stepped part wall surface 61 side. Additionally, the
stepped part 60 has an enlarged 1nner diameter region 133
having a larger inner diameter than any of the smaller inner
diameter region 132 and the larger mner diameter region
134, between the smaller inner diameter region 132 and the
larger 1nner diameter region 134. The enlarged inner diam-
cter region 133 1s a surface of an annular peripheral groove
141 that 1s recessed further radially outward than the smaller
inner diameter region 132 and the larger inner diameter
region 134. The annular peripheral groove 141 1s formed at
an intermediate part of the stepped part inner peripheral
surface 62 in the bore axial direction. The mner diameter of
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the peripheral groove 141 1s larger than the mner diameter
of the smaller inner diameter region 132 and the inner
diameter of the larger inner diameter region 134 on both
sides 1n the bore axial direction. In other words, the 1nner
wall mner peripheral surface 50 of the cylinder 26 has the
peripheral groove 141 having a larger inner diameter than
any of the smaller inner diameter region 132 and the larger
inner diameter region 134, between the smaller inner diam-
cter region 132 and the larger mner diameter region 134.

The cross-sectional shape of the enlarged inner diameter
region 133 1n a plane including the bore axis 1s an arc shape
having a center closer to the bore axis side in the bore radial
direction than the enlarged inner diameter region 133. The
arc has the same diameter as the arc of the cross-section of
the enlarged outer diameter region 116 1n the plane including
the center axis of the fixing part 82. The center of the arc of
the enlarged 1nner diameter region 133 causes a largest inner
diameter part 142, which has the largest inner diameter of
the enlarged 1nner diameter region 133, to coincide with the
position of the bore axis.

The fixing part 82 of the piston boot 23 is fitted to the
stepped part 60 of the cylinder 26 when the piston boot 23
1s assembled to the cylinder 26. In that case, the back lateral
surface 102 of the fixing part 82 abuts against the stepped
part wall surface 61, and the outer peripheral surface 104 of
the fixing part 82 abuts against the stepped part inner
peripheral surface 62 of the stepped part 60. Specifically, the
smaller outer diameter region 115 faces and abuts against the
smaller inner diameter region 132 in the bore radial direction
such that the positions thereof 1n the bore axial direction
overlaps with each other. The larger outer diameter region
117 faces and abuts against the larger inner diameter region
134 in the bore radial direction such that the positions
thereol in the bore axial direction overlap with each other.
Additionally, the annular protrusion 121 including the
enlarged outer diameter region 116 {its into the peripheral
groove 141 formed on the mnner peripheral side of the
cylinder 26. In that case, the enlarged outer diameter region
116 faces and abuts 1n the bore radial direction overlaps with
the enlarged 1nner diameter region 133 such that the posi-
tions thereof 1n the bore axial direction overlap with each
other. In other words, the enlarged outer diameter region 116
fits mto the peripheral groove 141 formed 1n the stepped part
inner peripheral surface 62 of the stepped part 60.

Here, 1n the fixing part 82 before being mounted on the
stepped part 60, the outer diameter of the smaller outer
diameter region 115 1s slightly larger than the mnner diameter
of the smaller inner diameter region 132 by an interference,
the outer diameter of the largest outer diameter part 122 of
the enlarged outer diameter region 116 1s also slightly larger
than the inner diameter of the largest inner diameter part 142
of the enlarged 1nner diameter region 133 by an interference,
and the outer diameter of the larger outer diameter region
117 1s slightly larger than the mner diameter of the larger
inner diameter region 134 by an interference.

In the annular fixing part 82 appropriately mounted on the
stepped part 60, the larger outer diameter region 117 of the
outer peripheral surface 104 abuts against the inner wall
inner peripheral surface 50 of the cylinder 26, and the
smaller outer diameter region 115 1s disposed closer to the
cylinder bottom part 39 side of the cylinder 26 than the
larger outer diameter region 117 1n the piston axial direction.
The outer diameter of the larger outer diameter region 117
1s larger than the mner diameter of the smaller inner diam-
cter region 132 1n the mner wall inner peripheral surface 50
of the cylinder 26, which faces the smaller outer diameter
region 115 1n the bore radial direction such that the positions
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thereot 1n the bore axial direction overlaps with each other.
Additionally, the outer diameter of the largest outer diameter
part 122 of the enlarged outer diameter region 116 is larger
than the inner diameters of the smaller inner diameter region
132 and the larger inner diameter region 134.

In the piston boot 23 1n a state where the fixing part 82 1s
appropriately mounted on the stepped part 60, the opening-
side lateral surface 103 1s disposed closest to the opening 43
side of the cylinder 26 1n the fixing part 82. Hence, the
stretchable part 81 1s coupled to the fixing part 82 on the
opening 43 side of the cylinder 26.

Additionally, 1n the annular stepped part 60 1n a state
where the fixing part 82 of the piston boot 23 1s appropri-
ately disposed, the outer peripheral surface 104 of the fixing
part 82 1s made to abut against the stepped part inner
peripheral surface 62, and one annular back lateral surface
102 of the fixing part 82 1s made to face the stepped part wall
surface 61. When the fixing part 82 1s appropriately disposed
on the stepped part 60 and the back lateral surface 102 abuts
against the stepped part wall surface 61, the smaller outer
diameter region 115 of the fixing part 82 abuts against the
smaller inner diameter region 132 of the stepped part 1nner
peripheral surface 62 of the stepped part 60.

When the fixing part 82 of the piston boot 23 1s assembled
to the cylinder 26, an operator or an automatic machine
inserts the fixing part 82 into the stepped part 60 in order of
the roundly chamfered part 107, the smaller outer diameter
region 115, the enlarged outer diameter region 116, the
larger outer diameter region 117, and the roundly chamfered
part 108. Then, first, the enlarged outer diameter region 116
abuts against the opening-side tapered surface 135. The
operator or the automatic machine pushes the fixing part 82
from this state to elastically deform the annular protrusion
121 including the enlarged outer diameter region 116 to pass
the protrusion 121 through the larger inner diameter region
134 from the opening-side tapered surface 135. When the
fixing part 82 1s pushed 1n until the back lateral surface 102
abuts against the stepped part wall surface 61, almost
simultaneously when the back lateral surface 102 abuts
against the stepped part wall surface 61, the insertion
position of the annular protrusion 121 including the enlarged
outer diameter region 116 1s aligned with the enlarged 1nner
diameter region 133, and the enlarged outer diameter region
116 returns from the elastic deformation and fits into the
peripheral groove 141 including the enlarged 1nner diameter
region 133.

Accordingly, an operational feeling in which a pushing
force that has been once heavier 1s reduced and further
pushing is restricted 1s generated 1n the operator. The opera-
tor recognizes the appropriate mounting of the fixing part 82
to the cylinder 26 from this operational feeling. Additionally,
the opening-side lateral surface 103 of the fixing part 82 on
the opening 43 side enters an axially intermediate position of
the larger inner diameter region 134 of the stepped part inner
peripheral surface 62. Moreover, the stretchable part 81 1s
coupled to the fixing part 82 on the opening 43 side of the
cylinder 26. In addition, the larger outer diameter region 117
of the fixing part 82 abuts against the stepped part inner
peripheral surface 62 of the cylinder 26, and no radial gap
1s formed therebetween. Such a state 1s an external appear-
ance 1n a state where the fixing part 82 i1s appropnately
mounted on the cylinder 26. The operator can visually check
the external appearance states to confirm that the fixing part
82 1s appropriately mounted on the cylinder 26. Addition-
ally, in the case of the assembling by the automatic machine,
the automatic machine can detect that a relationship between
the stroke and the load when the fixing part 82 1s pushed 1nto
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the cylinder 26 1s appropriate, or can detect any one of the
above external appearance states to confirm that the fixing
part 82 1s appropriately mounted on the cylinder 26.

In the disc brake described 1n the above-described Patent
Document 1, the piston boot 1s provided between the piston
and the opening end of the cylinder hole. In a case where the
piston boot 1s assembled to the cylinder, the operator pushes
and fits the piston boot into the opening end of the cylinder
hole. In that case, there 1s a possibility that erroneous
assembling may occur in which attachment 1s performed
with front and back reversed.

In contrast, in the piston boot 23 and the disc brake 10
having the same according to the first embodiment, the outer
peripheral surface 104 of the annular fixing part 82 abutting
against the inner peripheral side of the cylinder 26 has the
larger outer diameter region 117 abutting against the stepped
part inner peripheral surface 62 of the mner wall inner
peripheral surface 50 of the cylinder 26, and the smaller
outer diameter region 115 disposed closer to the cylinder
bottom part 39 side than the larger outer diameter region 117
in the piston axial direction. The outer diameter of the larger
outer diameter region 117 1s larger than the mner diameter
of the smaller inner diameter region 132 in the stepped part
inner peripheral surface 62 of the cylinder 26, which faces
the smaller outer diameter region 115. Additionally, 1n the
inner wall inner peripheral surface 50 of the cylinder 26, the
inner diameter of the larger mner diameter region 134 that
abuts against the larger outer diameter region 117 1s larger
than the inner diameter of the smaller imnner diameter region
132 that abuts against the smaller outer diameter region 115.
Additionally, 1n the outer peripheral surface 104 of the fixing
part 82 in the piston boot 23, the outer diameter of the larger
outer diameter region 117 on the opeming-side lateral surface
103 side 1s larger than the outer diameter of the smaller outer
diameter region 115 on the back lateral surface 102 side.

Accordingly, 11 the piston boot 23 1s mounted on the
cylinder 26 with front and back reversed, in the fixing part
82, as illustrated 1n FIG. 6, the larger outer diameter region
117 having a larger outer diameter than the inner diameter of
the smaller inner diameter region 132 of the cylinder 26
cannot be fitted to the smaller inner diameter region 132. For
example, the roundly chamiered part 108 of the fixing part
82 abuts against the enlarged inner diameter region 133, and
further pushing 1s restricted. In that case, the opening-side
lateral surtface 103 of the fixing part 82 that faces the stepped

part wall surface 61 does not abut against the stepped part
wall surface 61. Additionally, the back lateral surface 102 of
the fixing part 82 on the opening 43 side does not enter the
axially intermediate position of the larger mner diameter
region 134 of the stepped part inner peripheral surface 62
and stops at a position closer to the opening 43 than the
larger mner diameter region 134. In addition, the smaller
outer diameter region 115 of the fixing part 82 1s separated
in the radial direction from the stepped part inner peripheral
surface 62 of the cylinder 26, and a radial gap 1s formed
therebetween.

From the external appearance states, the operator can
recognize that the mounting of the fixing part 82 to the
cylinder 26 1s not appropriate. Additionally, 1n the case of the
assembling by the automatic machine, the automatic
machine can detect that an abnormality has occurred in the
relationship between the stroke and the load when the fixing
part 82 1s pushed into the cylinder 26, or can detect any one
of the above external appearance abnormalities to detect an
mappropriate mounting to generate an alarm or the like.
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Therefore, erroneous assembling 1n which the piston boot 23
1s attached to the cylinder 26 with front and back reversed
can be suppressed.

Additionally, the piston boot 23 has the enlarged outer
diameter region 116 having a larger outer diameter than any
of the larger outer diameter region 117 and the smaller outer
diameter region 115, between the larger outer diameter
region 117 and the smaller outer diameter region 115. The
enlarged diameter region 116 fits into the peripheral groove
141 formed on the mnner peripheral side of the cylinder 26.
In other words, the piston boot 23 has the enlarged outer
diameter region 116 having a larger outer diameter than any
of the larger outer diameter region 117 and the smaller outer
diameter region 115, between the larger outer diameter
region 117 and the smaller outer diameter region 115, and
the inner wall 1nner peripheral surface 50 of the cylinder 26
has the peripheral groove 141 having a larger inner diameter
than any of the larger mner diameter region 134 and the
smaller inner diameter region 132, between the larger inner
diameter region 134 and the smaller inner diameter region
132. Moreover, in other words, 1n the piston boot 23, the
outer diameter of the protrusion 121 having the enlarged
outer diameter region 116 1s larger than the outer diameter
of the smaller outer diameter region 115 on the back lateral
surface 102 side and the outer diameter of the larger outer
diameter region 117 on the opening-side lateral surface 103
side.

For this reason, 1f the piston boot 23 1s mounted on the
cylinder 26 with front and back reversed, the fixing part 82
stops with a gap between the fixing part 82 and the stepped
part wall surface 61. Hence, the enlarged diameter region
116 cannot be appropnately fitted into the peripheral groove
141, and the operator cannot obtain the above-described
operational feeling at the time of appropriate mounting.
From this operational feeling, the operator can recognize
that the mounting i1s not appropriate. Therefore, erroneous
assembling in which the piston boot 23 1s attached to the
cylinder 26 with front and back reversed can be suppressed.

In the piston boot 23, the stretchable part 81 1s coupled to
the fixing part 82 on the opening 43 side of the cylinder 26.
For this reason, if the piston boot 23 1s mounted on the
cylinder 26 with front and back reversed, the stretchable part
81 1s not coupled to the fixing part 82 on the opening 43 side.
The operator can also recognize that the mounting 1s not
appropriate also based on the external appearance states.
Therefore, erroneous assembling 1n which the piston boot 23
1s attached to the cylinder 26 with front and back reversed
can be suppressed.

In addition, 1n the piston boot 23, when the fixing part 82
1s disposed on the stepped part 60 and the back lateral
surface 102 abuts against the stepped part wall surface 61,
the smaller outer diameter region 115 of the fixing part 82
abuts on the smaller inner diameter region 132 of the stepped
part inner peripheral surface 62 of the stepped part 60. For
this reason, the fixing part 82 can be caused to abut against
the stepped part inner peripheral surface 62 within a long
range 1n the bore axial direction, and the posture thereof can
be stabilized.

Additionally, 1n the piston boot 23, the largest outer
diameter part 122 of the enlarged outer diameter region 116
of the fixing part 82 i1s shifted from the central position
between the back lateral surface 102 and the opening-side
lateral surface 103. For this reason, unless the fixing part 82
1s appropriately fitted to the cylinder 26, the enlarged outer
diameter region 116 of the fixing part 82 cannot be appro-
priately fitted to the peripheral groove 141 of the cylinder
26. This also allows the operator to recognize that the
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mounting 1s not appropriate. Therefore, erroneous assem-
bling 1n which the piston boot 23 1s attached to the cylinder

26 with front and back reversed can be suppressed.

In addition, in the fixing part 82 of the piston boot 23,
even 11 the outer diameter of the larger outer diameter region
117 1s not configured to be larger than the mnner diameter of
the smaller inner diameter region 132 of the cylinder 26, as
long as the largest outer diameter part 122 of the enlarged
outer diameter region 116 of the fixing part 82 1s shifted
from the central position between the back lateral surface
102 and the opening-side lateral surface 103, it 1s possible to
suppress erroneous assembling 1n which the piston boot 23
1s attached to the cylinder 26 with front and back reversed.

Second Embodiment

Next, a second embodiment will be described mainly with
reference to FIGS. 7 and 8, focusing on the differences from
the first embodiment. In addition, parts common to those of
the first embodiment will be denoted by the same names and
the same reference numerals.

In the second embodiment, a portion of the fixing part 82
of the piston boot 23 and a portion of the stepped part 60 of
the cylinder 26 are diflerent from those of the first embodi-
ment.

As 1llustrated 1n FIG. 7, the fixing part 82 of the piston
boot 23 of the second embodiment 1s different from that of
the first embodiment 1n terms of an outer peripheral surface
104 A. The outer peripheral surface 104 A includes a smaller
outer diameter region 115A (second region), the enlarged
outer diameter region 116 which 1s same as that of the first
embodiment, and a larger outer diameter region 117A (first
region) 1n order from the back lateral surtface 102 side 1n the
axial direction.

The smaller outer diameter region 115A 1s configured of
a tapered surface that extends in the direction opposite to the
back lateral surface 102 from an end edge of the roundly
chamiered part 107 opposite to the back lateral surface 102
so as to have a larger diameter as being away from the back
lateral surface 102. The larger outer diameter region 117A 1s
configured of a tapered surface that extends in the direction
opposite to the smaller outer diameter region 115A from an
end edge of the enlarged outer diameter region 116 opposite
to the smaller outer diameter region 115A so as to have a
larger diameter as being away from the smaller outer diam-
cter region 115A. The larger outer diameter region 117A 1s
connected to an end edge of the roundly chamiered part 108
opposite to the opening-side lateral surface 103. The
enlarged outer diameter region 116 1s located between the
smaller outer diameter region 115A and the larger outer
diameter region 117A, and has a shape that bulges further
radially outward than the smaller outer diameter region
115A and the larger outer diameter region 117A.

The smaller outer diameter region 115A and the larger
outer diameter region 117 A are tapered surfaces coaxial with
the mner peripheral surface 101, and are disposed on the
same tapered surface. Hence, the outer diameter of the larger
outer diameter region 117A 1s larger than that of the smaller
outer diameter region 115A 1n its entirety. Additionally, the
axial length of the larger outer diameter region 117A 1s
longer than that of the smaller outer diameter region 115A.
The enlarged outer diameter region 116 i1s the surface of the
annular protrusion 121 that has a larger outer diameter than
any of the smaller outer diameter region 115A and the larger
outer diameter region 117A and bulges further radially
outward than the smaller outer diameter region 115A and the
larger outer diameter region 117A.
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The stepped part mnner peripheral surface 62A of the
stepped part 60 of the second embodiment includes the back
tapered surface 131 which 1s same as that of the first
embodiment, a smaller inner diameter region 132A (a region
facing the second region, a fourth region), the enlarged inner
diameter region 133 which 1s same as that of the first
embodiment, a larger mner diameter region 134A (third
region), the opening-side tapered surface 135 which 1s same
as that of the first embodiment, and the opening-side region
136 which 1s same as that of the first embodiment, 1n order
from the stepped part wall surface 61.

The smaller inner diameter region 132 A 1s configured of
a tapered surface that extends 1n the direction away from the
stepped part wall surface 61 from an end edge of the back
tapered surface 131 opposite to the stepped part wall surtace
61 so as to have a larger diameter as being away from the
stepped part wall surface 61. The larger inner diameter
region 134 A 1s configured of the tapered surface that extends
in a direction opposite to the smaller inner diameter region
132A from an end edge of the enlarged inner diameter region
133 opposite to the smaller inner diameter region 132 A so as
to have a larger diameter as being away from the smaller
inner diameter region 132A. The enlarged inner diameter
region 133 1s located between the smaller mner diameter
region 132A and the larger inner diameter region 134A, and
has a shape that 1s recessed further radially outwardly than
the smaller inner diameter region 132A and the larger inner
diameter region 134A.

The smaller 1nner diameter region 132A and the larger
mner diameter region 134A are disposed on the same
tapered surface. The inner diameter of the larger inner
diameter region 134 A is larger than that of the smaller inner
diameter region 132A 1n its entirety. The tapers of the
smaller mner diameter region 132A and the larger inner
diameter region 134 A are equal to the tapers of the smaller
outer diameter region 115A and the larger outer diameter
region 117A. Additionally, the larger inner diameter region
134A has a longer axial length than the smaller inner
diameter region 132A. The enlarged 1mnner diameter region
133 i1s the surface of the annular peripheral groove 141 that
has a larger mner diameter than that of any of the smaller
inner diameter region 132A and the larger inner diameter
region 134 A and 1s recessed further radially outward than
the smaller inner diameter region 132A and the larger inner
diameter region 134A.

The fixing part 82 of the piston boot 23 of the second
embodiment 1s also fitted to the stepped part 60 of the
cylinder 26 when the piston boot 23 1s assembled to the
cylinder 26. In that case, the back lateral surface 102 of the
fixing part 82 abuts against the stepped part wall surface 61,
and the outer peripheral surface 104 A of the fixing part 82
abuts against the stepped part inner peripheral surface 62A
of the stepped part 60. Specifically, 1n the outer peripheral
surface 104 A, the smaller outer diameter region 115A faces
and abuts against the smaller inner diameter region 132A 1n
the bore radial direction such that the positions thereof in the
bore axial direction overlap with each other, and the larger
outer diameter region 117 A faces and abuts against the larger
inner diameter region 134 A in the bore radial direction such
that the positions thereof in the bore axial direction overlap
with each other. Additionally, as 1n the same manner with the
first embodiment, the annular protrusion 121 including the
enlarged outer diameter region 116 1s fitted into the periph-
eral groove 141 formed on the 1mner peripheral side of the
cylinder 26.

In the fixing part 82 before being mounted on the stepped
part 60, the largest outer diameter of the smaller outer
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diameter region 115A 1s slightly larger than the largest inner
diameter of the smaller mner diameter region 132A by an
interference, and the smallest outer diameter of the larger
outer diameter region 117A 1s slightly larger than the small-
est inner diameter of the larger inner diameter region 134A
by an interference.

In the annular fixing part 82 appropriately mounted on the
stepped part 60, the larger outer diameter region 117A of the
outer peripheral surface 104A abuts against the mner wall
inner peripheral surface 50 of the cylinder 26, and the
smaller outer diameter region 115A 1s disposed closer to the
cylinder bottom part 39 side of the cylinder 26 than the
larger outer diameter region 117A 1n the piston axial direc-
tion. Also, the smallest outer diameter of the larger outer
diameter region 117A 1s larger than the largest inner diam-
cter of the smaller inner diameter region 132A 1n the inner
wall mner peripheral surface 50 of the cylinder 26, which
faces the smaller outer diameter region 115A 1n the bore
radial direction such that the positions thereof in the bore
axial direction overlaps with each other. Additionally, the
outer diameter of the largest outer diameter part 122 of the
enlarged outer diameter region 116 1s larger than the largest
inner diameter of the smaller imner diameter region 132A
and the smallest inner diameter of the larger inner diameter
region 134A.

Additionally, in the annular stepped part 60 1n a state
where the fixing part 82 of the piston boot 23 1s appropri-
ately disposed, the outer peripheral surface 104A of the
fixing part 82 1s made to abut against the stepped part inner
peripheral surface 62A, and one annular back lateral surface
102 of the fixing part 82 1s made to face the stepped part wall
surface 61. When the fixing part 82 1s appropriately disposed
on the stepped part 60 and the back lateral surface 102 abuts
against the stepped part wall surface 61, the smaller outer
diameter region 115A of the fixing part 82 abuts against the
smaller inner diameter region 132 A of the stepped part inner
peripheral surface 62A of the stepped part 60.

In the second embodiment, when the fixing part 82 of the
piston boot 23 15 assembled to the cylinder 26, the operator
inserts the fixing part 82 into the stepped part 60 in order of
the roundly chamfered part 107, the smaller outer diameter
region 115A, the enlarged outer diameter region 116, the
larger outer diameter region 117A, and the roundly cham-
tered part 108. Then, first, the enlarged outer diameter region
116 abuts against the opening-side tapered surface 133. The
operator pushes the fixing part 82 from this state to elasti-
cally deform the enlarged outer diameter region 116 to pass
the enlarged outer diameter region 116 through the larger
inner diameter region 134 A from the opening-side tapered
surface 135. When the fixing part 82 1s pushed in until the
back lateral surface 102 abuts against the stepped part wall
surface 61, almost simultaneously when the back lateral
surface 102 abuts against the stepped part wall surface 61,
the 1nsertion position of the enlarged outer diameter region
116 1s aligned with the enlarged inner diameter region 133,
and the enlarged outer diameter region 116 returns from the
clastic deformation and fits into the enlarged inner diameter
region 133.

Accordingly, an operational feeling in which a pushing
force that has been once heavier 1s reduced and further
isertion 1s restricted 1s generated in the operator. The
operator recognizes the appropriate mounting of the fixing
part 82 to the cylinder 26 from this operational feeling.
Additionally, the opening-side lateral surface 103 of the
fixing part 82 on the opening 43 side enters to an axially
intermediate position of the larger inner diameter region
134A of the stepped part mner peripheral surface 62A.
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Moreover, the stretchable part 81 1s coupled to the fixing part
82 on the opening 43 side of the cylinder 26. In addition, the
larger outer diameter region 117A of the fixing part 82 abuts
against the stepped part inner peripheral surface 62A of the
cylinder 26, and no radial gap 1s formed therebetween. In the
second embodiment, such a state 1s an external appearance
in which the fixing part 82 1s appropriately mounted on the
cylinder 26.

In contrast, i the piston boot 23 1s mounted on the
cylinder 26 with front and back reversed, in the fixing part
82, as illustrated 1n FIG. 8, the larger outer diameter region
117 A having a larger outer diameter than the inner diameter
of the smaller inner diameter region 132 A of the cylinder 26
cannot be fitted to the smaller inner diameter region 132A.
For this reason, for example, the roundly chamtered part 108
of the fixing part 82 abuts against the enlarged inner diam-
cter region 133, and further pushing 1s restricted. In that
case, the opening-side lateral surface 103 of the fixing part
82 that faces the stepped part wall surface 61 does not abut
against the stepped part wall surface 61. Additionally, the
back lateral surface 102 of the fixing part 82 on the opening,
43 side does not enter to the axially mtermediate position of
the larger mnner diameter region 134 A and stops closer to the
opening 43 side than the larger inner diameter region 134 A.
In addition, the smaller outer diameter region 115A of the
fixing part 82 1s separated in the radial direction from the
stepped part 1nner peripheral surface 62A of the cylinder 26,
and a radial gap 1s formed therebetween. The operator can
also recognize that the mounting 1s not appropriate also from
the external appearance states.

Here, since the disc brake 10 of the embodiment 1s of a
floating type 1n which the caliper body 20 1s movable in the
disc axial direction with respect to the disc 11, the piston 21
disposed on one side of the disc 11 acts to press the pads 13
and 14 on both sides against the disc 11. In contrast, 1n the
case of a fixed type caliper in which the caliper body 1s not
movable 1n the disc axial direction with respect to the disc
rotor, the piston presses only a pad on one side between the
piston and the disc rotor. The shapes of the above-described
stepped part 60 and fixing part 82 can be applied to such a
fixed type caliper. That 1s, the shapes of the above-described
stepped part 60 and fixing part 82 can be applied to a disc
brake having a piston that presses at least one of a pair of
pads.

According to a first aspect of the embodiments described
above, a disc brake includes a piston that presses at least one
of a pair of pads facing each other against both surfaces of
a disc; a cylinder that accommodates the piston to be
movable and has a bore of which one end opens so that a tip
of the piston protrudes; and a piston boot that 1s disposed
between a tip side of the piston and the cylinder and has a
stretchable part capable of expanding and contracting with
the movement of the piston. The piston boot has an annular
fixing part that 1s formed on one end side of the stretchable
part and abuts against an inner peripheral of the cylinder. An
outer peripheral surface of the annular fixing part 1s provided
with a first region that abuts against an inner peripheral
surface of the cylinder, and a second region that 1s disposed
closer to a bottom side of the cylinder than the first region
in a piston axial direction. An outer diameter of the first
region 1s larger than an inner diameter of a region of the
inner peripheral surface of the cylinder that faces the second
region. Accordingly, 1t 1s possible to suppress erroneous
assembling of the piston boot.

According to a second aspect, in the first aspect, the piston
boot has an enlarged diameter region having a larger outer
diameter than any of the first region and the second region
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between the first region and the second region, and the
enlarged diameter region fits into a peripheral groove
formed on the inner peripheral of the cylinder.

According to a third aspect, in the first or second aspect,
in the piston boot, the stretchable part 1s coupled to the fixing
part on an opening side of the cylinder.

According to a fourth aspect, 1n the first aspect, an annular
stepped part on which the fixing part 1s disposed 1s formed
on an opening side of the bore. The stepped part has an 1nner
peripheral surface against which the outer peripheral surface
of the fixing part abuts, and an annular wall surface that
faces one annular facing lateral surface of the fixing part and
1s located on the bottom side of the cylinder. The second
region ol the fixing part abuts against the inner peripheral
surface of the stepped part when the fixing part 1s disposed
on the stepped part and the facing lateral surface abuts
against the wall surface.

According to a fifth aspect, 1in the fourth aspect, the piston
boot has an enlarged diameter region having a larger outer
diameter than any of the first region and the second region
between the first region and the second region. The enlarged
diameter region fits mnto a peripheral groove formed 1n the
inner peripheral surface of the stepped part.

According to a sixth aspect, 1n the fifth aspect, a largest
outer diameter part of the enlarged diameter region 1s shifted
from a central position between the facing lateral surface
and an opposite lateral surtace opposite to the facing lateral
surface in the fixing part.

According to a seventh aspect, 1n any one of the fourth to
sixth aspects, 1n the piston boot, the stretchable part extends
from an opposite lateral surface of the fixing part opposite to
the facing lateral surface.

According to an eighth aspect, in the first aspect, in the
inner peripheral surface of the cylinder, an inner diameter of
a third region abutting against the first region 1s larger than
an inner diameter of a fourth region abutting against the
second region.

According to a ninth aspect, in the eighth aspect, the
piston boot has an enlarged diameter region having a larger
outer diameter than any of the first region and the second
region between the first region and the second region. The
inner peripheral surface of the cylinder has a peripheral
groove having a larger mner diameter than any of the third
region and the fourth region between the third region and the
fourth region.

According to a tenth aspect, a piston boot includes a
stretchable part that 1s disposed between a tip side of a piston
provided 1 a caliper of a disc brake and a stepped part
formed 1n a cylinder opening of the caliper, the stretchable
part being capable of expanding and contracting with move-
ment of the piston. The piston boot has an annular fixing part
that 1s formed on one end side of the stretchable part and
fitted to the stepped part. The fixing part has an outer
peripheral surface that abuts against an inner peripheral
surface of the stepped part, an annular facing lateral surface
that abuts against an annular wall surface of the stepped part,
and an opposite lateral surface that 1s located opposite to the
facing lateral surface 1n a piston axial direction and on which
a base end of the stretchable part 1s provided. An outer
diameter of the outer peripheral surface on the opposite
lateral surface side 1s larger than an outer diameter thereof
on the facing lateral surface side. Accordingly, erroneous
assembling can be suppressed.

According to an eleventh aspect, 1n the tenth aspect, an
annular protrusion 1s formed at an intermediate part of the
outer peripheral surface in a piston axial direction. An outer
diameter of the protrusion is larger than an outer diameter
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dimension of the facing lateral surface and an outer diameter
dimension of the opposite lateral surface.

According to a twellth aspect, in the eleventh aspect, a
largest outer diameter part of the protrusion 1s shifted from
a central position between the facing lateral surface and the °
opposite lateral surface in the fixing part.

INDUSTRIAL APPLICABILITY

According to the above-described disc brake and piston 1"

boot, 1t 15 possible to suppress the erroneous assembling of
the piston boot.

R.

(1]
By

ERENCE SIGNS LIST
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10: disc brake

11: disc

13, 14: pad

21: piston

23: piston boot

26: cylinder

35: bore

39: cylinder bottom part (bottom of cylinder)

43: opening 55

50: mner wall mner peripheral surface (inner peripheral
surface of cylinder)

60: stepped part

61: stepped part wall surface (wall surface)

62: stepped part inner peripheral surface (inner peripheral 3,
surface of stepped part)

81: stretchable part

82: fixing part

102: back lateral surface (facing lateral surface)

103: opeming-side lateral surface (opposite lateral surface) 35

104, 104 A: outer peripheral surtace

115, 115A: smaller outer diameter region (second region)

116: enlarged outer diameter region (enlarged diameter
region)

117, 117A: larger outer diameter region (first region) 40

121: protrusion

122: largest outer diameter part

132, 132A: smaller inner diameter region (region facing
second region, fourth region)

133: enlarged inner diameter region 45

134, 134 A: larger inner diameter region (third region)

141: peripheral groove
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The 1nvention claimed 1s:

1. A disc brake comprising: 50

a piston that presses at least one of a pair of pads facing
cach other against both surfaces of a disc;

a cylinder that accommodates the piston to be movable
and has a bore of which one end opens so that a tip of
the piston protrudes; and 55

a piston boot that 1s disposed between a tip side of the
piston and the cylinder and has a stretchable part
capable of expanding and contracting with the move-
ment of the piston,

wherein the piston boot has an annular fixing part that 1s 60
formed on one end side of the stretchable part and abuts
against an inner peripheral side of the cylinder, wherein
an outer peripheral surface of the annular fixing part 1s
provided with a first region that abuts against an inner
peripheral surface of the cylinder, and a second region 65
that 1s disposed closer to a bottom side of the cylinder
than the first region 1n a piston axial direction,

20

wherein an outer diameter of the first region 1s larger than
an mner diameter of a region of the inner peripheral
surface of the cylinder that faces the second region, and

wherein in the inner peripheral surface of the cylinder, an
inner diameter of a third region abutting against the first
region 1s larger than an inner diameter of a fourth
region abutting against the second region.

2. The disc brake according to claim 1,

wherein the piston boot has an enlarged diameter region
having a larger outer diameter than any of the first
region and the second region between the first region
and the second region, and

wherein the enlarged diameter region fits into a peripheral
groove formed on the inner peripheral side of the
cylinder.

3. The disc brake according to claim 2,

wherein 1n the piston boot, the stretchable part 1s coupled
to the fixing part on an opening side of the cylinder.

4. The disc brake according to claim 1,

wherein in the piston boot, the stretchable part 1s coupled
to the fixing part on an opening side of the cylinder.

5. The disc brake according to claim 1,

wherein an annular stepped part on which the fixing part
1s disposed 1s formed on an opening side of the bore,
and wherein the stepped part has an mner peripheral
surface against which the outer peripheral surface of
the fixing part abuts, and an annular wall surface that
faces one annular facing lateral surface of the fixing
part and 1s located on the bottom side of the cylinder,
and

wherein the second region of the fixing part abuts against
the inner peripheral surface of the stepped part when
the fixing part 1s disposed on the stepped part and the
facing lateral surface abuts against the wall surface.

6. The disc brake according to claim 5,

wherein the piston boot has an enlarged diameter region
having a larger outer diameter than any of the first
region and the second region between the first region
and the second region, and

wherein the enlarged diameter region fits into a peripheral
groove formed in the mmner peripheral surface of the
stepped part.

7. The disc brake according to claim 5,

wherein a largest outer diameter part of the enlarged
diameter region 1s shifted from a central position
between the facing lateral surface and an opposite
lateral surface opposite to the facing lateral surface 1n
the fixing part.

8. The disc brake according to claim 7,

wherein 1n the piston boot, the stretchable part extends
from an opposite lateral surface of the fixing part
opposite to the facing lateral surface.

9. The disc brake according to claim 6,

wherein 1n the piston boot, the stretchable part extends
from an opposite lateral surface of the fixing part
opposite to the facing lateral surface.

10. The disc brake according to claim 3,

wherein 1n the piston boot, the stretchable part extends
from an opposite lateral surface of the fixing part
opposite to the facing lateral surface.

11. The disc brake according to claim 1,

wherein the piston boot has an enlarged diameter region
having a larger outer diameter than any of the first
region and the second region between the first region
and the second region, and

wherein the inner peripheral surface of the cylinder has a
peripheral groove having a larger mner diameter than
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any of the third region and the fourth region between
the third region and the fourth region.
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